Regulation of the Expression of Heparan Sulfate 3-O-Sulfotransferase 3B (HS3ST3B) by Inflammatory Stimuli in Human Monocytes.
Heparan sulfate (HS) is recognized as an important player in a wide range of dynamic steps of inflammatory reactions. Thereby, structural HS remodeling is likely to play an important role in the regulation of inflammatory and immune responses; however, little is known about underlying mechanism. In this study, we analyzed the regulation of expression of HS 3-O-sulfotransferases (HS3STs) in response to inflammatory stimuli. We found that among the seven HS3ST isoenzymes, only the expression of HS3ST3B was markedly up-regulated in human primary monocytes and the related cell line THP1 after exposure to TLR agonists. TNF-α was also efficient, to a lesser extent, to increase HS3ST3B expression, while IL-6, IL-4, and IFN-γ were poor inducers. We then analyzed the molecular mechanisms that regulate the high expression of HS3ST3B in response to LPS. Based on the expression of HS3ST3B transcripts and on the response of a reporter gene containing the HS3ST3B1 promoter, we provide evidence that LPS induces a rapid and strong transcription of HS3ST3B1 gene, which was mainly dependent on the activation of NF-κB and JNK signaling pathways. Additionally, active p38 MAPK and de novo synthesized proteins are involved in post-transcriptional mechanisms to maintain a high level of HS3ST3B mRNA to a steady state. Altogether, our findings indicate that HS3ST3B1 gene behaves as a primary response gene, suggesting that it may play an important role in making 3-O-sulfated HS with specific functions in the regulation of inflammatory and immune responses. J. Cell. Biochem. 117: 1529-1542, 2016. © 2015 Wiley Periodicals, Inc.